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, with a spatial resolution of 30 m. The Landsat images were georeferenced by the USGS (http://landsat.usgs.gov/). The analyses were performed for the bands 1, 2 and 3 (blue, green and red, respectively) of every Landsat image.
All analyses were developed in the ArcGIS 9.3 software (ESRI, 2008) on the WGS 1984 UTM datum.
Atmospheric correction
An absolute atmospheric correction was performed in order to eliminate atmospheric effects and for obtaining the real surface reflectances. The absolute atmospheric correction was conducted in two steps: 1) the conversion of 8-bit satellite-quantised calibrated digital numbers (DN) to at-satellite radiance; and 2) the conversion of at-satellite radiance to atmosphericallycorrected surface reflectance.
Conversion of DN to at-satellite radiance
The Landsat 5 TM and Landsat 7 ETM+ images were converted to at-satellite radiance through the application of Eq.(1), band. The calculations were conducted through the Spatial Analyst extension for ArcGIS.
Conversion of at-satellite radiance to surface reflectance
The at-satellite radiances were converted to surface reflectances (assuming a uniform
Lambertian surface under cloudless conditions) using Eq.(2), Object Subtraction (DOS) approach proposed by Song et al., (2001) . The DOS approach has been referenced as a simple and accurate method in the absolute atmospheric correction of satellite images (Song et al., 2001; Schroeder et al., 2006) . The L p was estimated using Eq. (3),
where DN dark = Darkest DN value in each spectral band with at least one thousand pixels (Teillet and Fedosejevs, 1995; McDonald et al., 1998) All the calculations for the three specific bands of each Landsat scene were performed by the Spatial Analyst.
Reflectances of the Jaculus samples
Buffers with 1, 5 and 10 km radius were built around each Jaculus sample, using the 
